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[57] ABSTRACT 
To reduce manual work by an operator ?lling and un 
loading a device for testing and sorting electronic com 
ponents it is suggested that a cassette carriage carrier (8) 
with a cassette carriage (10) displaceable therein, be 
placed in front of the input magazine (2). The cassette 
carriage (10) carries a cassette (11), on which a large 
number of magazine rods (12) are arranged side by side. 
The magazine rods (12) are displaceable and arranged 
on a plane which extends perpendicularly to the plane 
of the magazine channels of the input magazine (2) of 
the device (1). In the same way there can be provision 
for a cassette carriage carrier (8a) with a cassette (10a) 
and a cassette (110) as well as the magazine rods (12a) 

' attached to it in connection with the output magazine 
(6) of the device (1). 

7 Claims, 3 Drawing Sheets 
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DEVICE FOR TESTING AND SORTING 
ELEUI'RONIC COMPONENTS 

The invention relates to a device according to the 
preamble of claim 1. ' 
A device of this nature is known. On this known 

device the input magazine is displaceable perpendicular 
to the plane formed by the magazine channels. The 
magazine channels are worked on one after the other, 
i.e. the input magazine is in each case pushed forward 
one magazine channel width, whenever the components 
of a magazine channel have been separated and deliv 
ered to the testing unit. The output magazine of the 
known device is stationary. The transfer of the compo 
nents tested by the testing unit to the selected magazine 
channel of the output magazine assigned to a sorting 
class takes place with a shuttle which is movable trans 
versely to the magazine channels of the output maga 
zine and which in each case removes a tested compo 
nent from the testing unit and delivers it to the selected 
magazine channel. The shuttle then travels back again 
to the discharge opening of the testing unit. . 
The loading of the magazine channels of the input 

magazine with untested components as well as the re 
moval of the tested components from the magazine 
channels of the output magazine has been manual up to 
now. In the case of the input magazine a magazine rod 
?lled with components is, therefore, attached to the 
respective'input of the magazine channel of the input 
magazine, so that the components can slide from the 
magazine rod into the magazine channel mentioned as a 
result of the inclination. The removal of the tested com 
ponents from the magazine channels of the output mag 
azine takes place analogously. Here in each case an 
empty magazine rod is attached to the exit of the maga 
zine channel so that the components can slide from the 
magazine channel onto the empty magazine rod as a 
result of the inclination. 
The underlying object of the invention is to improve 

the device of the kind described above to the effect that 
the manual work of ?lling and emptying the device to 
be undertaken by an operator is reduced. 
The object is achieved according to the invention by 

the features given in the characterising part of claim 1. 
In connection with the input magazine it is now possi 

ble to re?ll immediately the magazine channel of the 
input magazine which has just been worked through, as 
new components are delivered to it from a magazine 
rod of the cassette. The cassette carriage on the cassette 
carriage carrier can also be moved into a position in 
which a magazine rod still ?lled corresponds to the 
magazine channel of the input magazine just emptied. 
With a displaceable input magazine the transfer of com 
ponents from magazine rods of the cassette to magazine 
channels of the input magazine can in this way take 
place at a ?xed point. This proves especially advanta 
geous if the input magazine and the testing unit are 
arranged in a gas?lled climatic chamber. The climatic 
chamber is fed with either heated or cooled gas. Partic 
ularly cooled gas must be kept under excess pressure in 
the climatic chamber. This is because freezing would 
otherwise occur in the climatic chamber. However, the 
gas under excess pressure should if at all possible not 
escape, or, in other words, those unavoidable openings 
of the climatic chamber, through which gas can escape, 
should be kept as small as possible. Such an unavoidable 
opening is the place of delivery of the components to 
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the input magazine. Since, as already mentioned, this 
point remains unchanged, and therefore lies at a ?xed 
point, the entrance opening must at all events be the size 
of a component. 

If the capacity for delivery of components is to be 
increased further, several cassettes can be arranged side 
by side on a cassette carriage, in the course of which an 
additional possibility of movement must be provided for 
the cassettes on the cassette carriage. 

If a cassette carriage carrier with a cassette carriage is 
to be used in connection with a ?xed output magazine, 
there is the possibility of arranging several cassette 
carriers with cassette carriages in a parallel fashion so 
that each of them corresponds to a particular magazine 
channel of the output magazine. 
The above described developments of the features of 

the invention according to claim 1 are the object of 
claims 2 and 4. , 

Other developments, the advantages of which are 
seen in the description of the embodiment, are covered 
in claims 5 to 11. 
An embodiment of the invention is hereinafter de 

scribed with the help of. the drawings, in which: 
FIG. 1 shows a schematic side view of a device for 

testing and sorting electronic components, having a 
cassette carriage carrier with cassette carriage, cassette 
and magazine rods, connected at the input as well as at 
the output; 
FIG. 2 shows an enlarged representation of the cas 

sette carriage carrier, cassette carriage and cassette; 
FIG. 3 shows a perspective drawing of the cassette; 

and 
FIG. 4 shows a view of IV-IV from FIG. 3. 
In FIG. 1, l designates a device for testing and sort 

ing IC’s. This has an input magazine 2, which is pro 
vided with a multiplicity of magazine channels running 
parallel and arranged at an incline. The magazine chan 
nels are arranged one behind the other perpendicular to 
the plane of the drawing. The input magazine 2 is mov 
able perpendicular to the plane of the drawing in plane 
de?ned by the magazine channels. The input magazine 
2 is arranged in a climatic chamber 3 which is ?lled with 
climatised-gas under pressure. A testing unit 4 is at 
tached to the input magazine. Once separated, the un 
tested components are delivered one after the other to 
the testing unit 4 from a magazine channel of the input 
magazine brought into alignment with the input of the 
testing unit. The components are then tested in the 
testing unit and assigned to a sorting class. The motor of 
a movable shuttle 5 is steered with the corresponding 
sorting signal, which shuttle in each case removes a 
tested component from the testing unit 4 and delivers it 
to a magazine channel of a ?xed output magazine 6. The 1 
output magazine 6 has a multiplicity of parallel maga 
zine channels, which lie on a plane which runs perpen- , 
dicular to the plane of the drawing. The channels of the 
output magazine 6 are also arranged at an incline, so 
that the components slide down under gravitational 
force. The same applies to the magazine channels of the 
input magazine 2. 
Two carrier cheeks 7 are attached to the side walls of 

the device 1 in the region of the input magazine 2, be 
tween which cheeks a pivot shaft 9 extends. A cassette 
carriage carrier 8 sits on this'pivot shaft 9, and itself 
carries a cassette carriage 10, which is displaceable, in 
the directions of the double arrow, on the cassette car 
riage carrier. The cassette carriage 10 carries an ex 
changeable cassette 11, in which there is also multiplic 
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ity of magazine rods (12) arranged in such a way that 
they are exchangeable. 
There are also six lateral carrier cheeks 7a ?xed on 

the output of the device 1 in the region of the output 
magazine 6, and between which cheeks a pivot shaft 9a 
extends. A cassette carriage carrier 8a is pivotally ?xed 
to this and has a cassette carriage 10a which is also 
displaceable in the directions of the double arrow. The 
cassette carriage 10a carries a cassette 11a with maga 
zine rods 12a. The conditions here are completely anal 
ogous to those of the cassette carriage carrier with 
cassette carriage at the input of the device. Only one of 
these attachments will therefore be described hereinaf 
ter. 
FIG. 2 shows the carrier cheek 7, the cassette car 

riage carrier 8, the cassette carriage 10, and the cassette 
11 in enlarged form. The cassette carriage carrier 8 is 
pivotally ?xed to the pivot shaft 9 with joint plates 13. 
The joint plates 13 (only one of which is visible in FIG. 
2) extend from a mounting plate 14. Two side walls 15 
are ?xed onto the mounting plate 14 (only one of which 
is visible in FIG. 2). Guide rails 16 extend inwardly 
from the side walls 15. The cassette carriage 10 runs 
along these guide rails 16 with its attached guide rollers 
35, 36. 
On the mounting plate 14_ of the cassette carriage 

carrier 8 there are in addition mounting supports 16a, 
16b for a closing rail 17 provided, the purpose of which 
shall be explained. Furthermore the mounting plate 14 
of the cassette carriage carrier 8 has an opening 18 
through which extends a clamping device 19 which can 
be manipulated by a hand-lever 20. By activating the 
hand-lever 20 the cassette carrier carriage 8 can be ?xed 
onto or released from the carrier checks 7, so that the 
cassette carriage carrier 8 can be pivoted away from the 
device 1 about the pivot shaft 9. 
The mounting plate 14 is provided with a further 

opening 21, through which a nozzle 23 extends, which 
is bound to the mounting plate 14 by a mounting sup 
port clamp 22 and a hinge pin 24. The nozzle 23 has a 
transfer channel 28 which connects the output of a 
magazine rod 12 located in a cassette 11 with a maga 
zine channel of the input magazine. A conveyor wheel 
25 projected into the transfer channel 28 and together 
with a light barrier, consisting of a light emitter 26 and 
a light receiver 27, forms a known separating apparatus. 
The components 51 coming from a magazine rod are 
separated by the conveyor wheel 25 and then delivered 
to a magazine channel of the input magazine 2. 

In order to guarantee a clean centering, there is a 
tongue 29, on the end of the nozzle 23 facing the input 
magazine 2, which interlocks with a slot 52 on the dis 
placeable input magazine and guarantees that the trans 
fer channel 28 corresponds in height in every case with 
a magazine channel of the input magazine 2. 
On its bottom surface the cassette carriage 10 is pro 

vided with a toothed rack 33 which has a large number 
of toothed grooves 34. There is an eccentric motor 30 
for the cassette carriage 10 on the mounting plate 14 of 
the cassette carriage carrier 8. From this a carrier disk 
with two eccentric pins 31, 32 is visible, each of these 
interlocking with a toothed groove 34. This known 
transport mechanism guarantees an exactly de?ned 
indexing of the cassette carriage 10 and in the position 
of the eccentric pins 31, 32 represented, an automatic 
locking device against displacement. 
On the cassette carriage 10 there are two mounting 

supports 38, 38a for a cassette 11. The mounting support 
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4 
38 is provided with a cylindrically formed locking ele 
ment 40 which can interlock with a wedge-shaped lock 
ing recess 39 on the cassette 11. The mounting support 
380 has a two-armed lever 43, one arm of which can be 
manipulated as a hand-lever and the other arm of which 
also has a cylindrically formed locking element 42, 
which interlocks with a corresponding wedge-shaped 
locking recess 41 of the cassette 11. By pivoting the 
lever 43 the cassette can be released or stopped. 

In FIGS. 3 and 4 a cassette is represented in more 
detail. This consists of two side panels 44, 45 which are 
connected to each other with exchangeable separator 
pieces 46, 47. By choosing separator pieces of differing 
lengths the cassette can be used for different magazine 
rods 12. On the inside the side panels 44, 45 have closing 
strips 48, 49, which by means of springs (not shown) are 
pressed inwardly into a closed position and in this way 
partly seal the outputs of the magazine rods 12 so that 
no components can exit from the magazine rods 12. 
Furthermore the side panels 44, 45 have receiving 
grooves 50 for the magazine rods 12 on their inner side. 
In this way a multiplicity of magazine rods 12 can be 
pushed in a parallel fashion into the cassette. 

In FIG. 2 the cassette carriage 10 is shown in a posi 
tion in which there can be no transfer of components 
from the magazine rods 12 to the input magazine 2 via 
the nozzle 23. For this it is ?rstly necessary to displace 
the cassette carriage 10 on the cassette carriage carrier 
8 in a downwards direction. When this displacing 
downwards takes place then an opening element 37 
which is ?rmly ?xed onto the nozzle 23 pushes between 
the closing strips 48, 49 of the cassette 11 and presses 
these outwards against the action of the springs. In this 
way the output opening of the magazine rods 12 is freed 
for the exit of the components. Components 51 can only 
exit from a magazine rod 12 which is aligned with the 
transfer channel 28 of the nozzle 23. The remaining 
magazine rods 12 which are still full are closed by 
means of the closing rail 17 described above, which lies 
in the gap between both closing strips 48, 49 and is 
firmly connected to the cassette carriage carrier 8. If the 
cassette carriage 10 continues to be moved to the left 
those magazine rods 12 of the cassette 11 move out of 
the area of alignment with the transfer channel 28 as 
well as away from the area in which they are sealed by 
the closing rail 17. They are, therefore, not closed. This 
is of no importance, however, since they no longer 
contain any components. 
As described at the beginning, it is also possible to 

arrange several cassettes 11 side by side on the cassette 
carriage 10. The cylindrical locking elements 40 and 42 
serve then as guides for a necessary lateral displacement 
of the cassettes, so that one after the other they are 
brought into the loading or unloading position respec 
tively. The displacing drive is not illustrated. 

In FIGS. 2 to 4 the additional apparatus was de 
scribed in connection with the input magazine. The 
function of the attachment with the output magazine is 
analogous. Here the conveyor wheel 25 of the separat 
ing apparatus must only convey in the opposite direc 
tion 

I claim: 
1. Device for testing and sorting electronic compo 

nents, more particularly those with integrated circuits 
(IC’s), having an input magazine, which has at a ?rst 
end a plurality of magazine channels arranged parallel 
to each other and running at an incline, said input maga 
zine having at a second end opposite said ?rst end a 
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testing unit attached to it, and an output magazine 
which has at a first end a plurality of magazine channels 
arranged parallel to each other and running‘ at an in 
cline, said testing unit being attached to a second end of 
said output magazine opposite said ?rstend, character 
ised in that at said ?rst end of the input magazine and at 
said ?rst end of the output magazine at least one cassette 
carriage carrier is arranged with a cassette carriage, said 
cassette carriage having at least one exchangeable cas 
sette with a large number of exchangeable magazine 
rods arranged parallel to each other and perpendicular 
to said cassette carriage, said magazine rods being in the 
same plane as said magazine channels and parallel to 
said channels, said cassette carriage being displaceable 
in a plane perpendicular to said magazine rods and said ' 
magazine channels, each cassette consisting of two side 
panels connected by replaceable separator pieces and 
provided with grooves for the introduction of the mag 
azine rods, said side panels having displaceable closing 
'strips for the magazine rods which are pressed into a 
closed position by springs; said cassette carriage carrier 
having an opening element which pushes itself between 
the closing strips with movement of the cassette car 
riage and forces said closing strips apart, said cassette 
carriage carrier being further provided with a closing 
rail or plate which, when the closing strips are open, 
hinders exit or entry of the components from or into the 
magazine rods except for the magazine rod which is 
determined for loading or unloading, said cassette car 
riage carrier also provided with a separating apparatus 
for the components exiting from or entering into the 
selected magazine rod, said separating apparatus con 
sisting of a conveyor wheel for the components, and 
being provided with a light barrier, said cassette car 
riage carrier being further provided with a nozzle 
which contains a transfer channel which interlocks with 
the conveyor wheel and which connects the selected 
magazine rod of the cassette to the selected magazine 
channel of a magazine, whereby a side of the nozzle 
facing a magazine is provided with a tonguewhich, for 

5 

20 

25 

35 

45 

50 

55 

6 
the purpose of centering, enters into a recess at the 
magazine. 

2. Device according to claim 1, characterised in that 
with an input magazine which is displaceable trans 
versely to the longitudinal direction of the magazine 
channels and arranged in a gas-?lled climatic chamber, 
there is provided in the climatic chamber a minimally 
small opening to transfer the components from a maga 
zine channel of the input magazine. 

3. Device according to claim 2, characterized in that 
the cassette carriage can be fitted with several cassettes 
which are arranged side by side and transverse to the 
direction of movement of said cassette carriage, and 
that the cassettes are displaceable transversely to the 
direction of movement of the cassette carriage in order 
to bring them into the loading or unloading position. 

4. Device according to claim 1, characterised in that 
the cassette carraige can be fitted with several cassettes 
which are arranged side by side and transverse to its 
direction of movement, and that the cassettes are dis 
placeable transversely to the direction of movement of 
the cassette carriage in order to bring them into the 
loading or unloading position. 

5. Device according to claim 1, characterised in that 
with a stationary output magazine several cassette car 
riage carriers with cassette carriages, in each case corre 
sponding to a magazine channel, are provided. 

6. Device according to claim 1, characterised in that 
the cassette carriage carrier is pivotally mounted on the 
device. 

7. Device according to claim 1, characterised in that 
the cassette carriage is provided with a large number of 
teeth-like recesses, and that serving as a drive for the 
cassette carriage there is an eccentric pinion with two 
eccentric pins which interlock with the adjoining reces 
ses in such a way that each time the eccentric revolves 
an eccentric pin enters a recess and the other exits from 

‘ a recess. 

i i ‘I 1 II 



UNITED STATES PATENT AND'TRADEM‘ARK OFFICE 
CERTIFICATE OF CORRECTION 

PATENT NU. : 4,778,063 

DATED : October 18, 1988 

INVENTOFHS) : Ekkehard Ueberreiter 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

Column 6, line 9, Claim 2: "magazine channel 

of the input magazine." should read as ——magazine rod 

of the cassette to a magazine channel of the input 

magazine.— 

Signed and Sealed this 

Nineteenth Day of December, 1989 

Arrest: 

JEFFREY M. SAMUELS 

Arresting O?icer Acting Commissioner of Patents and Trademarks 


